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Storm-Tide Elevations Produced by Hurricane
Andrew along the Louisiana Coast,
August 25-27, 1992

By John K. Lovelace

Abstract

Hurricane Andrew made landfall at Point Chevreuil, Louisiana, on August 26, 1992, at ap-
proximately 3:30 a.m. The hurricane produced a storm tide that affected much of the Louisiana
coastline, including many coastal waterways and lakes hydraulically connected to the coast.

Data were collected on high-water marks, resulting from the storm tide, at 69 sites in coastal
areas of southeastern and south-central Louisiana, in addition to the data recorded at 76 gaging sta-
tions located near or on the coast. High-water-mark data and gaging-station data are presented on
a series of 12 quadrangle maps and in tabular form. Line graphs of time-series data from 24 gaging
stations also are presented.

The counter-clock-wise motion of the hurricane winds pushed water landward 1in areas east
of landfall, producing a positive storm tide along the Louisiana coast from the Mississippi State
line to landfall. West of landfall, the winds pushed the water seaward, producing a negative storm
tide in areas along the Louisiana coast to the Texas State line. The storm tide peaked at 9.3 feet
above sea level near Cocodrie, La., and at 8.2 feet above sea level near landfall. Other approximate
storm-tide elevations (in feet above sea level) along the Louisiana coast were as follows: Lake
Pontchartrain, 4; Breton Sound, 5; Barataria Bay, 4; Grand Isle, 4; Terrebonne Bay, 9; Atchafalaya
Bay, 8; East Cote Blanche Bay, 8; Vermilion Bay, -3; and Calcasieu Pass, -1.



INTRODUCTION

Hurricane Andrew made landfall at Point Chevreuil, La., on August 26, 1992, at approxi-
mately 3:30 in the morning (Rappaport, 1992). The hurricane struck the sparsely populated coastal
area with 115 mi/h sustained winds and hurricane-force winds (greater than or equal to 73 mi/h)
extending 70 mi outward from the eye (National Oceanic and Atmospheric Administration, 1992).
The path of Andrew through Louisiana and the areal extent of hurricane- and tropical storm-force
winds are shown in figure 1. (Tropical storm-force winds have wind speeds greater than or equal
to 39 mi/h but less than 73 mi/h.) The U.S. Geological Survey (USGS), in cooperation with the
Federal Emergency Management Agency (FEMA), collected elevation data in Louisiana on the
storm tide produced by Hurricane Andrew.

Purpose and Scope

This report presents data collected on high-water marks at 69 sites and stage data recorded
at 24 gaging stations located on or near the Louisiana coast. Eight of these gages are maintained
by the USGS and 16 of the gages are maintained jointly by the USGS and the Louisiana Depart-
ment of Natural Resources (DNR). In addition, this report presents peak-stage data compiled and
provided by the U.S. Army Corps of Engineers (COE) for 52 gaging stations located on or near the
coast. Data presented in this study were collected in coastal parishes in Louisiana and the parishes
surrounding Lake Pontchartrain. The data presented may be useful for flood-insurance purposes,
storm-tide modeling, and planning future development in areas impacted by Hurricane Andrew’s
storm tide. All data presented in this report are on file at the USGS office in Baton Rouge, Loui-.
siana.

Description of Study Area

Along the coast of south-central Louisiana where Hurricane Andrew made landfall, the shal-
low seafloor slopes gently up to meet the low marshlands that characterize coastal areas of southern
Louisiana. These marshes extend inland for distances ranging from 10 to 30 mi. Barrier islands
exist along much of the coasts of Terrebonne and Lafourche Parishes (fig. 1). In the past, it was
thought that these islands may provide some protection from the wave action of storms. Today,
however, these islands are generally low, thin, and broken from previous storms and do little to
buffer the effects of hurricanes. It was also thought that the marshes may reduce the inland move-
ment of a storm tide. However, the numerous canals and bayous throughout the coastal marshes
provide unrestricted access for the movement of high water.

Most of the population residing close to the coast in south-central Louisiana live along a few
naturally occurring levees or have built private levees to protect their property. Many homes and
the numerous fishing camps are built several feet off of the ground on pilings for protection against
flooding. In areas farther from the coast, hurricane-protection levees have been constructed to pro-
tect larger populations.
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Presentation of Data

Data for the high-water marks are presented in tables and plotted on twelve 30 X 60-minute
quadrangle maps as a series of plates. Tabular data include plate number, quadrangle name, mark
number, nearest town, latitude, longitude, quality and reliability of mark (good, plus or minus 0.10
ft; fair, plus or minus 0.25 ft; poor, greater than 0.25 ft), type of mark, location of mark (inside or
outside), water-surface elevation, and ground-surface elevation. The plates show the locations and
elevations of the high-water marks. Locations and boundaries of the 30 X 60-minute quadrangle
maps are shown in figure 2.

Storm-tide data from 76 continuous gaging stations also are presented in tabular form and
plotted on the quadrangle maps. Tabular data include the plate number, quadrangle name, gaging-
station number, owner, owner number, station name, latitude, longitude, and the date, time, and el-
evation of the peak storm-tide measurement. The quadrangle maps show the gage locations and
date, time, and elevations of peak storm-tide measurements. In addition, time-series data of stage
and either specific conductivity or stream velocity from 24 of the 76 continuous gaging stations are
shown as line graphs. The locations of these gaging stations are shown in figure 3.
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Dennis Lee, FEMA; John Miller, COE; and Bob Zurflugh, National Geodetic Survey.

METHODS

Immediately after Hurricane Andrew passed, USGS crews located and documented high-
water marks in the coastal areas of Louisiana. Each high-water mark was flagged or marked, de-
scribed in detail, and photographed. The description of each mark included its geographical and
physical location, type of mark (seedline, washline, driftline, stainline, or debris), and an assess-
ment of the quality of the mark. The quality of each mark was determined as follows (Shuck-Kol-
ben, 1990, p. 4):

Qu:l:tr{( of Description Reliability
Good A level, well-defined line of densely accumulated fine debris or a distinct stain 0.10 ft
Fair A level, but less distinct band of fine to coarse debris or stain 025ft
Poor A poorly defined band of sparsely accumulated coarse debris that may undulate due to >0.25 ft

surface-wave action. Other examples include a discontinuous scatter of coarse debris
on a structure, a coarse groundline of heavy-vegetative drift, or debris hung in the
branches of a tree.
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During the next phase of the study, surveying crews obtained elevations for each of the high-
water marks flagged. All of the elevations documented in this report were obtained using conven-
tional level equipment and vertical control stations (bench marks).

Global Positioning System (GPS) equipment also was used to determine elevations for many
high-water marks located in marsh areas, on barrier islands, and in other remote areas without
bench marks. However, the elevations obtained using GPS were not included in the data set be-
cause they were not as reliable as most of the elevations that were obtained by conventional meth-
ods.

VERTICAL DATUM

The National Geodetic Vertical Datum of 1929 (NGVD of 1929) was used as the datum for
this study. NGVD of 1929 is a geodetic datum derived from a general adjustment of the first-order
level nets of both the United States and Canada. Although the datum was derived from the average
sea level over a period of many years at 26 tide stations along the Atlantic, Gulf of Mexico, and
Pacific Coasts, NGVD of 1929 does not necessarily represent local mean sea level at any particular
place (Arcement and others, 1991, p. 35). NGVD of 1929 is referred to as “sea level” in the re-
mainder of this report.

Bench-mark elevations used for this study were obtained from the National Geodetic Survey
and the Terrebonne Parish Department of Public Works. Because coastal regions of southern Lou-
isiana are subsiding (Andel and Curray, 1960), bench-mark elevations need to be adjusted regular-
ly. An enormous effort is required for updating bench-mark elevations and was beyond the scope
of this study. Consequently, the accuracy of high-water-mark elevations is limited by the accuracy
of the bench-mark elevations used as vertical control points.

STORM-TIDE ELEVATIONS

Hurricane Andrew made landfall in Louisiana at Point Chevreuil near high tide. The storm
tide affected much of the Louisiana coastline, including many coastal waterways and lakes hydrau-
lically connected to the coast. The counter-clock-wise motion of the hurricane winds produced a
positive storm tide along the Louisiana coast east of landfall, and a negative storm tide west of
landfall. Approximate storm-tide elevations (in feet above sea level) along the Louisiana coast
were as follows: Lake Pontchartrain, 4; Breton Sound, 5; Barataria Bay, 4; Grand Isle, 4; Terre-
bonne Bay, 9; Atchafalaya Bay, 8; East Cote Blanche Bay, 8; Vermilion Bay, -3; and Calcasieu
Pass, -1 (fig. 1).

East of the eye of the hurricane, the counter-clock-wise motion of the winds pushed water
landward, causing an abnormally high tide along the coast. From the Mississippi State line to
Grand Isle, La., the elevation of the storm tide along the Louisiana coast generally ranged from 3
to 5 ft above sea level. From Grand Isle to Point Chevreuil, La., the elevation of the storm tide
along the coast generally ranged from 4 to 9 ft above sea level. The storm tide peaked at 8.2 ft
above sea level near landfall and at 9.3 ft above sea level near Cocodrie, La., which is located about
60 mi east-southeast of the point of landfall (fig. 1).

West of the eye of the hurricane, the winds pushed water southward, away from the coast,
producing a negative storm tide that left no marks, but was recorded by gages along the coast.
From landfall to the Texas State line, the negative storm tide generally ranged from 0.5 to 3 ft be-



low sea level. The lowest measurement, 3.3 ft below sea level, was recorded at a gage located at
Cypremort Point, La., about 10 mi east of landfall (fig. 1).

Most of the flood damage caused by the storm tide in Louisiana occurred in southern Terre-
bonne Parish where the storm tide was highest and the levees are low and discontinuous. Much of
this area is comprised of marsh and other wetlands that are mostly unoccupied. The few roads in
this area were built on top of naturally occurring levees that trend north-south and most of the pop-
ulation in southern Terrebonne Parish lives along these roads. Most of the high-water marks col-
lected for this report were obtained from houses and other structures located along these ridges. A
few high-water marks were documented at fishing camps and other structures in remote locations
in the wetlands and along the barrier islands of southern Terrebonne Parish. However, attempts to
survey these sites using GPS did not result in the desired level of accuracy, and, consequently,
these sites were omitted from this report.

The high-water-mark elevations are shown on 30 X 60-minute quadrangle maps (pls. 1-12).
The location, storm-tide elevation, and ground-surface elevation at each high-water mark are
shown on plates 1 to 12. Symbols on the plates indicate whether the mark was located inside or
outside a structure. Information about each mark, including plate number, water-surface elevation,
ground-surface elevation, mark number, mark quality and reliability, type of mark, location of
mark (inside or outside), latitude, longitude, quadrangle name, and nearest town are listed in
table 1.

High-water marks found inside of structures were generally of much better quality than those
found outside because of reduced wind and wave action. If the structure is fairly well closed off
from the water, the structure acts as a stilling well, and the “inside” mark represents the still water
level, unaffected by the waves. Forty-one (59 percent) of the 69 high-water marks documented in
this report were found inside of structures. Of the 69 high-water marks, 54 (78 percent) were con-
sidered to be of good quality, 8 (12 percent) were considered fair, and 7 (10 percent) were poor
(table 1).

Seventy-six continuous gaging stations documented the storm-tide configuration along the
coast. Station locations, and date and time of positive and negative peak-storm-tide occurrence are
shown on plates 1 to 12. Information about each gaging station, including plate number, quadran-
gle name, gaging station number, owner, owner identification number, station name, latitude, lon-
gitude, and the date, time, and elevation of the peak storm-tide measurement are listed in table 2.

The water-surface elevation and either specific conductance or stream velocity, if available,
for each of the 24 gaging stations during the period of August 22-31, 1992, are shown in hydro-
graphs (figs. 4-27). Some peaks in the hydrographs primarily are due to rainfall runoff, not the
storm tide, and the data are not included as maximum positive storm-tide elevations in table 2 and
on plates 1 to 12. In general, gages located east of landfall show a positive storm tide, and gages
west of landfall show a negative storm tide. However, a few stations located near landfall, most
notably stations 3, 11, and 12 (figs. 6, 14, and 15), recorded both a positive and negative storm tide
as the storm moved past them from east to west.

Elevations at gages 1, 2, 5, and 6, for which hydrographs are shown in figures 4, 5, 8, and 9,
were estimated because these gages have not been referenced to sea level. The elevations were
estimated by matching pre-storm water levels at each gage to pre-storm water levels at gage 59
which is nearby. This estimation is valid with the assumption that the water surface in Breton
Sound forms a smooth, continuous surface between the gages. Gage heights at station 7 (fig. 10)
were not corrected to sea level and only gage height measurements are shown.



31,000

SNIST3D $I3UO3A 52 LV HILIWILNIO HId SNIWIISOHOIN NI “FONVLINANOD J14103dS

i
7}

13A37 ¥3S MO138 HO 3A08Y L1333 NI 'NOLLYAII3 A3LVAILLS3

g 8§ & 8 8 & g§ & 8 g8 & & § & 8§
o o ) @ @© o ~ ~ © ©o 0 wn < < I
[y} (] N N o~ o o N o~ N o Y o~ o o~
S A f . T B oo B S S LA I 0 S BRI B A A B i S ot
L < 4
| J
L d
[ 8 -
z
& z
s -
r < O
5 2
: o Z ]
w9
L O O
=) -
g&
= O
b = 1
n o
L oo
1
1
4
1
.
4
L ]
e e e e T e b e L L
o 0 o 0 o 0 o @ o ) ° « )
w < < o ™ o~ o - - o =) -

23 24 25 26 27 28 29 30
DAYS, IN AUGUST 1992

22

Figure 4. Estimated elevation and specific conductance at gaging station 1, north California Bay near Pointe-a-la-Hache, Louisiana.
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Figure 6. Elevation and stream velocity at gaging station 3, Wax Lake Outlet at Calumet, Louisiana.
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Figure 7. Elevation and stream velocity at gaging station 4, Bayou Grand Caillou at Dulac, Louisiana.
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Figure 8. Estimated elevation and specific conductance at gaging station 5, Black Bay near Snake Island and Pointe-a-la-Hache, Louisiana.
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Figure 9. Estimated elevation and specific conductance at gaging station 6, California Bay near Sunrise Point, northeast of Nairn, Louisiana.
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Elevation and stream velocity at gaging station 8, Mermentau River at Mermentau, Louisiana.
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Figure 13. Elevation and stream velocity at gaging station 10, Bayou Teche near Franklin, Louisiana.
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Figure 14. Elevation at gaging station 11, Lower Atchafalaya River below Sweet Bay Lake, near Morgan City, Louisiana.
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Figure 15. Elevation at gaging station 12, Lower Atchafalaya River at Morgan City, Louisiana.
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Figure 17. Elevation and specific conductance at gaging station 14, Lareussite Canal near Naomi, Louisiana.
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Figure 18. Elevation and stream velocity at gaging station 15, Bayou Lacassine near Lake Arthur, Louisiana.
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Figure 21. Elevation and specific conductance at gaging station 18, Barataria Pass, east of Grand Isle, Louisiana.
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Figure 25. Elevation and specific conductance at gaging station 22, Vermilion Bay near Cypremort Point, Louisiana.
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Figure 26. Elevation and specific conductance at gaging station 23, north Calcasieu Lake near Hackberry, Louisiana.
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SUMMARY

On August 26, 1992, at approximately 3:30 a.m., Hurricane Andrew made landfall at Point
Chevreuil, La. The hurricane produced a storm tide that affected much of the Louisiana coast, in-
cluding many coastal waterways and lakes hydraulically connected to the coast. High-water marks
resulting from the storm tide on August 25-27, 1992, were located, documented, and surveyed in
coastal areas of southeastern and south-central Louisiana. Storm-tide data from 69 high-water
marks and 76 gaging stations are presented in tabular form and plotted on twelve 30 X 60-minute
‘quadrangle maps as a series of plates. Time-series data from the 24 of the 76 gaging stations are
presented as hydrographs.

The counter-clock-wise motion of the hurricane winds pushed water landward in areas east
of landfall. From the Mississippi State line to Grand Isle, La., the elevation of the storm tide along
the Louisiana coast, generally ranged from 3 to 5 feet above sea level. From Grand Isle to Point
Chevreuil, La., the elevation of the storm tide along the coast generally ranged from 4 to 9 feet
above sea level. Maximum storm-tide elevations recorded were 9.3 feet above sea level near Co-
codrie, La., and 8.2 feet above sea level near landfall at Point Chevreuil, La. West of landfall, the
winds pushed the water southward, producing a negative storm tide in areas along the coast to the
Texas State line. From landfall to the Texas State line, the negative storm tide generally ranged
from 0.5 to 3 feet below sea level. The lowest measurement, 3.3 feet below sea level, was recorded
by a gage located at Cypremort Point, La., about 10 miles west of landfall. Other approximate
storm-tide elevations (in feet above sea level) along the Louisiana coast were as follows: Lake
Pontchartrain, 4; Breton Sound, 5; Barataria Bay, 4; Grand Isle, 4; Terrebonne Bay, 9; Atchafalaya
Bay, 8; East Cote Blanche Bay, 8; Vermilion Bay, -3; and Calcasieu Pass, -1.
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